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215 Geometric Characterization of Patient-Speciﬁc Total Cavopulmonary Connections
and its Relationship to Hemodynamics
Elaine Tang, Maria Restrepo, Christopher M. Haggerty, Lucia Mirabella, James Bethel,
Kevin K. Whitehead, Mark A. Fogel, Ajit P. Yoganathan
Vini: Although the Fontan procedure has improved life expectancy amongst patients with
a single ventricle, the hemodynamic consequences of the total cavopulmonary connection
(TCPC), which is highly variable and not at all standardized amongst surgeons, are poorly
understood.
Vidi: This observational study of 108 patients characterized the geometry of TCPC fullywith cardiac
magnetic resonance (CMR). The authorswere able to demonstrate signiﬁcant correlations between
geometrical and hemodynamic parameters (e.g., caval offset/connection angle with hepatic ﬂow
distribution and minimum vessel diameter with degree of connection power loss).
Vici: These ﬁndings can have important implications on future connection design and patient
follow-up, especially as we begin to better understand the prognostic signiﬁcance of certain TCPC
conﬁgurations. Perhaps this work can guide surgeons and cardiologists as to which geometric and
hemodynamic parameters are most important to establish at baseline and follow over time.O R I G I N A L R E S E A R C H225 Atrial Function as a Guide to Timing of Intervention in Mitral Valve Prolapse
With Mitral Regurgitation
Liam Ring, Bushra S. Rana, Francis C. Wells, Anna C. Kydd, David P. Dutka
Vini: Timing of surgery for mitral valve prolapse (MVP) remains challenging and most current
guidelines are based on ventricular size and function. While atrial size is being considered, atrial
functional indexes have not been previously studied.
Vidi: Thiswas an observation study of 192 patients divided intomoderatemitral regurgitation (MR)
or less, severe MR (no other surgical indication), or severe MR (with at least 1 other surgical indi-
cation). Left atrial (LA) function was characterized by total left atrial emptying fraction (TLAEF) from
LA volumes and LA strain using speckle tracking imaging; TLAEF, reservoir, and contractile strain
were independent predictors of severe MR requiring surgery. Using receiver-operating charac-
teristic analysis, TLAEF <50% demonstrated 91% sensitivity and 92% speciﬁcity in this regard,
suggesting that assessment of LA function may be a useful tool in guiding intervention in MVP.
Vici: Here is another demonstration that LA size and function indexes are gaining increasing
attention in cardiovascular imaging to diagnose and prognosticate disease. With aims for earlier
intervention in mitral valve repair, prospective studies on LA function will take center stage, as
the LA is becoming the next “HbA1c” of the heart.
233 EDITORIAL COMMENT Left Atrial Function in Mitral Regurgitation: Guilt by AssociationRobert O. Bonow(continued on page A-10)
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A-10236 Accuracy of Transcranial Doppler for the Diagnosis of Intracardiac Right-to-Left Shunt:
A Bivariate Meta-Analysis of Prospective Studies
M. Khalid Mojadidi, Scott C. Roberts, Jared S. Winoker, Jorge Romero,
David Goodman-Meza, Rubine Gevorgyan, Jonathan M. Tobis
Vini: Right-to-left shunting (RLS) has been linked to cryptogenic stroke, migraine and hypox-
emia. Transcranial Doppler (TCD) may be a preferred modality over the current gold standard,
transesophageal echocardiogram (TEE), which is invasive and highly susceptible to interoperator
variability, contrast injection and adequacy of Valsalva maneuver.
Vidi: Here, a meta-analysis of 27 studies with 1,968 patients showed an overall sensitivity and
speciﬁcity of TCD relative to TEE of 97% and 93%, respectively. The positive and negative like-
lihood ratios were 13.51 and 0.04, respectively. Care in the performance of TCD microbubble
protocol can increase the sensitivity without compromising speciﬁcity.
Vici: This meta-analysis demonstrates the accuracy of a variety of TCD protocols for demon-
strating RLS, raising the question of whether TCD should now become the new “gold standard”
for diagnosing RLS. The most effective means of integration of TCD (for detection of RLS) and TEE
(exclusion of false positive results and obtaining anatomic details about the site and nature of
shunt) needs further study.
251 EDITORIAL COMMENT Patent Foramen Ovale: Going Beyond the BubblesWilliam A. Zoghbi
254 CMR Sensitivity Varies With Clinical Presentation and Extent of Cell Necrosis
in Biopsy-Proven Acute Myocarditis
Marco Francone, Cristina Chimenti, Nicola Galea, Fernanda Scopelliti, Romina Verardo,
Roberto Galea, Iacopo Carbone, Carlo Catalano, Francesco Fedele, Andrea Frustaci
Vini: Acute myocarditis is a clinically heterogeneous disease in its presentation and therefore
challenging to diagnose without an endomyocardial biopsy (EMB), the gold standard. Histori-
cally, imaging modalities have had a limited role in diagnosis of myocarditis but cardiac
magnetic resonance (CMR) may improve diagnostic accuracy.
Vidi: This study divided 57 patients with histological diagnoses of myocarditis into infarct-like,
cardiomyopathic, and arrhythmic myocarditis, based on their clinical presentations. CMR using T2
weighting and early/late gadolinium enhancement had a high sensitivity for infarct-like presen-
tations (80%), but a rather low sensitivity for cardiomyopathic presentations (57%) and arrhythmic
presentation (40%). Cell necrosis and tissue edema, which were the predominant histologic patterns
in infarct-like myocarditis, and correlated well with CMR, may explain the improved sensitivity with
CMR in this group.
Vici: Even though EMB may be required in CMR-negative subjects, CMR offers an exciting
noninvasive alternative for diagnosing infarct-like myocarditis with high sensitivity. As CMR
protocols continue to evolve, the sensitivity and speciﬁcity of CMR for diagnosing myocarditis
may improve signiﬁcantly.
264 EDITORIAL COMMENT Diagnostic Accuracy of CMR in Biopsy-Proven Acute MyocarditisJeanette Schulz-Menger(continued on page A-11)
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A-11267 Dynamic Myocardial CT Perfusion Imaging for Evaluation of Myocardial Ischemia
as Determined by MR Imaging
Fabian Bamberg, Roy P. Marcus, Alexander Becker, Kristof Hildebrandt,
Kerstin Bauner, Florian Schwarz, Martin Greif, Franz von Ziegler, Bernhard Bischoff,
Hans-Christoph Becker, Thorsten R. Johnson, Maximilian F. Reiser,
Konstantin Nikolaou, Daniel Theisen
Vini: Cardiac computed tomography (CT) has matured in its ability to deﬁne the morphology
and anatomy of coronary stenoses. However, the use of this modality to evaluate real-time
myocardial perfusion and blood ﬂow has not yet entered into clinical practice and myocardial
perfusion single-photon emission computed tomography and cardiac magnetic resonance
(CMR) remained the primary tool to assess perfusion.
Vidi: This study examined the role of sequential dynamic CT perfusion imaging and compared it
to CMR to determine myocardial ischemia and infarction. CT-based perfusion imaging provided
good diagnostic accuracy for the detection of perfusion defects (sensitivity 77.8%, negative
predictive value 91.3%), was higher for infarcted as compared with ischemic myocardial
segments and, in select high-quality exams, could differentiate ischemic from infarcted
segments.
Vici: Because CT is a more readily available and may be less expensive, this study opens the door
for the use of CT-based perfusion imaging to detect myocardial blood ﬂow, identify hibernating
myocardium and with its high negative predictive value, rule out perfusion defects.
278 Prognostic Value of PET Myocardial Perfusion Imaging in Obese PatientsBenjamin J. W. Chow, Sharmila Dorbala, Marcelo F. Di Carli, Michael E. Merhige,
Brent A. Williams, Emir Veledar, James K. Min, Michael J. Pencina, Yeung Yam,
Li Chen, Sai Priya Anand, Terrence D. Ruddy, Daniel S. Berman, Leslee J. Shaw,
Rob S. Beanlands
Vini: Cardiovascular imaging is challenging in obese patients and positron emission tomography
(PET), with its superior ability for attenuation correction, may provide important prognostic
information even in such patients. Although PET has been validated in all-comers as a prognostic
tool, its role in overweight patients is not well known.
Vidi: Of 6,037 patients followed for cardiac death (median follow-up of 2.2 years), PET
demonstrated incremental prognostic value over all levels of body mass index (BMI) (net-
reclassiﬁcation improvement with PET was 0.46 [0.31 to 0.61]). Patients with normal PET
results had low annual cardiac death rates across all ranges of BMI (normal ¼ 0.38%, overweight
¼ 0.43%, and obese ¼ 0.15%).
Vici: Rb-82 PET demonstrated incremental prognostic value in patients irrespective of BMI and
may be a useful tool to risk-stratifying obese patients, in whom traditional imaging modalities
are suboptimal.
288 EDITORIAL COMMENT Leaning Heavily on PET Myocardial Perfusion for PrognosisFrank A. Flachskampf, Vasken Dilsizian(continued on page A-12)
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A-12S T A T E - O F - T H E - A R T P A P E R292 3D TEE During Catheter-Based InterventionsFrancesco Fulvio Faletra, Giovanni Pedrazzini, Elena Pasotti, Stefano Muzzarelli,
Maria Cristina Dequarti, Romina Murzilli, Susanne Anna Schlossbauer,
Iveta Petrova Slater, Tiziano MoccettiI M A G I N G V I G N E T T E309 Cardiac Magnetic Resonance Features of Biopsy-Proven Endomyocardial DiseasesMartina Perazzolo Marra, Gaetano Thiene, Stefania Rizzo, Manuel De Lazzari,
Elisa Carturan, Francesco Tona, Alida Linda Caforio, Luisa Cacciavillani,
Renzo Marcolongo, Giuseppe Tarantini, Francesco Corbetti, Sabino Iliceto,
Cristina BassoL E T T E R S T O T H E E D I T O R313 Should the Guidelines for the Assessment of the Severity of Functional
Mitral Regurgitation Be Redeﬁned?
Roy Beigel, Robert J. Siegel
314 Physical Exercise Reduces Aortic Regurgitation: Exercise Magnetic
Resonance Imaging
Heiko Stern, Lenika Calavrezos, Christian Meierhofer, Eva Steinlechner,
Jan Müller, Alfred Hager, Stefan Martinoff, Peter Ewert, Sohrab Fratz
315 Transcatheter Solution for Pure Aortic InsufﬁciencySanjeevan Pasupati, Gerald Devlin, Mark Davis, Nand Kejriwal, Pranesh Jogia,
Tze Vun Liew, Adam El-Gamel
318 Surgical Threshold for Bicuspid Aortic Valve–Associated Aortopathy:
Does the Phenotype Matter?
Evaldas Girdauskas, Michael A. Borger
REPLYAshutosh Hardikar, Thomas H. Marwick319 Intracardiac Echo and Reduced Radiocontrast Requirements During TAVRThomas Bartel, Nikolaos Bonaros, Michael Edlinger, Corinna Velik-Salchner,
Gudrun Feuchtner, Michael Rudnicki, Silvana Müller(continued on page A-13)
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A-13320 Semiautomated Quantiﬁcation of Aortic Annulus Dimensions on Cardiac CT for TAVRPhilipp Blanke, Eva Maria Spira, Razvan Ionasec, Felix G. Meinel,
Ullrich Ebersberger, Michael Scheuering, Christian Canstein, Thomas G. Flohr,
Mathias Langer, U. Joseph Schoepf
322 TEE-Guided Transapical Beating-Heart Neochord Implantation
in Mitral Regurgitation
Andrea Colli, Erica Manzan, Fabio Zucchetta Fabio, Cristiano Sarais,
Demetrio Pittarello, Giovanni Speziali, Gino GerosaB U S I N E S S A N D A D V O C A C Y324 Cardiovascular Imaging Payment and Reimbursement Systems: Understanding
the Past and Present in Order to Guide the Future
Victor A. Ferrari, Brian Whitman, James C. Blankenship, Matthew J. Budoff,
Marco Costa, Neil J. Weissman, Manuel D. Cerqueira, on Behalf of the ACC Imaging
CouncilE D I T O R ’ S P A G E333 Redrawing the Borders: Considering Guideline Revision in Functional
Mitral Regurgitation
Thomas H. Marwick, William A. Zoghbi, Jagat NarulaC O R R E C T I O N336O N T H E C O V E RBlood Flow Dynamics in Total Cavopulmonary ConnectionPhase contrast magnetic resonance imaging derived velocity proﬁles and the ﬂow
distribution were analyzed in relation with computational ﬂuid dynamic simulations.
The cover ﬁgures illustrate patient anatomies where the ﬂow streaming characteristics
are shown by traces color-coded as per the vessel of origin (left and middle upper and
lower panels) or the velocity magnitude (right upper and lower panels). For details,
please see Tang et al. (page 215).
